Chemical context
Chromium(III) complexes with polypyridyl ligands such as 2,2 0 -bipyridine (bipy) or phenanthroline (phen) could be potential candidates as emitting materials in electrochemical cells and sensitizers in dye-sensitized solar cells (Brennan et al., 2008; Schö nle, 2014) . As a prerequisite for possible applications, a detailed study of the structural and spectroscopic properties is needed. Since counter-anionic species also play a very important role in chemistry, pharmacy, biology and environmental process, the molecular recognition of anions or anion binding is an area of current interest (Fabbrizzi & Poggi, 2013; Boiocchi et al., 2014) . Within this context, we report here on the molecular and crystal structure of the title salt, [CrCl(bipy) 2 (H 2 O)][ZnCl 4 ], (I).
Structural commentary
In the molecular structure, one chloride anion and one water molecule coordinate to the Cr III ion in a cis arrangement, with an O1A-Cr1A-Cl1A angle of 90.13 (4) . The rest of the coordination sites are occupied by four nitrogen atoms from ISSN 2056-9890 two bipy ligands, leading to an overall distorted octahedral coordination environment (Fig. 1 ). The Cr-N(bipy) bond lengths are in the range of 2.0485 (13) to 2.0632 (12) Å , in good agreement with those determined for cis-[Cr(CH 3 COO) 2 (bipy) 2 ]PF 6 (Wang et al., 2013) , cis-[CrCl(bipy) 2 (H 2 O)](ClO 4 ) 2 Á2H 2 O (Wickaramasinghe et al., 1982) or cis-[CrF 2 (bipy) 2 ]ClO 4 ÁH 2 O (Yamaguchi-Terasaki et al., 2007) . The Cr-Cl and Cr-(OH 2 ) bond lengths in (I) are 2.2732 (6) and 1.9876 (12) Å , respectively. The latter is comparable to the values of 1.99 (1), 1.9579 (10) and 1.996 (4) Å found in cis-[Cr(bipy) 2 (H 2 O) 2 ](NO 3 ) 3 (Casellato et al., 1986) , cis-[CrF(bipy) 2 (H 2 O)](ClO 4 ) 2 Á2H 2 O (Birk & Bendix, 2010) and trans-[CrF(3,2,3-tet)(H 2 O)](ClO 4 ) 2 ÁH 2 O (3,2,3-tet = 1,5,8,12-tetraazaundecane) (Choi & Lee, 2008) , respectively. The Cr-Cl bond length in (I), however, is slightly shorter than those with 2.289 (9), 2.2941 (15) and 2.3253 (7) Å in cis-[CrCl 2 (bipy) 2 ]-(Cl) 0.38 (PF 6 ) 0.62 (Kar et al., 2006) , cis-[CrCl 2 (phen) 2 ]Cl (Gao, 2011) and trans-[CrCl 2 (Me 2 tn) 2 ]Cl (Me 2 tn = 2,2-dimethylpropane-1,3-diamine) (Choi et al., 2007) , respectively. The Cl1A-Cr1A-N3A and N1A-Cr1A-N4A angles are 171.51 (5) and 172.67 (5) , respectively. The bite angles involving the two chelating ligands [N1A-Cr1A-N2A = 79.29 (5) and N3A-Cr1A-N4A = 79.41 (5) ] increase the distortion of the octahedral coordination sphere. The Zn II atom in the [ZnCl 4 ] 2À anion has a distorted tetrahedral coordination environment due to the influence of hydrogen bonding on the Zn-Cl bond lengths [range: 2.2348 (7) to 2.3127 (6) Å ] and the Cl-Zn-Cl angles [range: 103.92 (2) to 112.67 (2) ].
Supramolecular features
In the crystal, the molecules are stacked along the a axis. The supramolecular set-up involves O-HÁ Á ÁCl hydrogen bonds between the coordinating water molecule of the cation as donors and two of the tetrachloridozincate Cl atoms (Cl1B, Cl3B) as acceptors ( (Casellato et al., 1986) , cis-[Cr(NCS) 2 (bipy) 2 ]I 3 (Walter & Elliott, 2001) , cis-[CrCl 2 (bipy) 2 ](Cl) 0.38 (PF 6 ) 0.62 (Kar et al., 2006) and cis-[CrCl 2 (bipy) 2 ]-ClÁH 2 O (Brennan et al., 2008) have been reported previously.
Synthesis and crystallization
All chemicals were reagent grade materials and used without further purification. The starting material, cis-[CrF 2 (bipy) 2 ]-ClO 4 was prepared according to the literature (Glerup et al., 1970) . The crude perchlorate (0.2 g) was dissolved in 10 mL of The structure of the molecular components in (I), showing the atomnumbering scheme. Non-H atoms are shown as displacement ellipsoids at the 50% probability level. Table 1 Hydrogen-bond geometry (Å , ). (1) 3.0227 (14) 163 (2)
Figure 2
The crystal packing in (I), viewed perpendicular to the bc plane. Dashed lines represent O-HÁ Á ÁCl hydrogen-bonding interactions.
0.01 M HCl at 313 K; 0.5 g of solid ZnCl 2 dissolved in 5 mL 1 M HCl were added to this solution. The solution mixture was refluxed for 30 min and filtered. The filtrate was slowly evaporated at room temperature to yield orange crystals of (I) suitable for X-ray structural analysis.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms, with C-H = 0.94 Å , and with U iso (H) = 1.2U eq (C). The H atoms of the water molecule were located from difference Fourier maps and restrained with O-H = 0.84 Å using DFIX and DANG commands (Sheldrick, 2015b) . -aquabis(2,2′-bipyridine-κ 2 N,N′)chloridochromium(III) tetrachloridozincate determined from synchrotron data
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Computing details
Data collection: PAL BL2D-SMDC (Shin et al., 2016) ; cell refinement: HKL-3000SM (Otwinowski & Minor, 1997) ; data reduction: HKL-3000SM (Otwinowski & Minor, 1997) ; program(s) used to solve structure: SHELXT2014 (Sheldrick, 2015a); program(s) used to refine structure: SHELXL2014 (Sheldrick, 2015b); molecular graphics: DIAMOND (Putz & Brandenburg, 2014) ; software used to prepare material for publication: publCIF (Westrip, 2010) . Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
cis-Aquabis(2,2′-bipyridine-κ 2 N,N′)chloridochromium(III) tetrachloridozincate
x y z U iso */U eq Cr1A 0.53108 (2) 0.78814 (2) 0.64562 (2) 0.01992 (5) Cr1A 0.02060 (10) 0.01995 (10) 0.01930 (10) −0.00291 (7) 0.00227 (7) 0.00242 (7) (9) 0.0460 (9) −0.0179 (7) 0.0067 (7) −0.0142 (7) C3A 0.0359 (8) 0.0313 (7) 0.0504 (9) −0.0155 (6) 0.0184 (7) −0.0104 (7) C4A 0.0340 (7) 0.0257 (6) 0.0385 (8) −0.0075 (6) 0.0146 (6) 0.0009 (6) C5A 0.0234 (6) 0.0192 (5) 0.0274 (6) −0.0023 (4) 0.0081 (5) −0.0008 (5) C6A 0.0231 (6) 0.0195 (5) 0.0232 (6) 0.0018 (4) 0.0061 (4) 0.0021 (4) C7A 0.0322 (7) 0.0305 (7) 0.0247 (6) 0.0046 (5) 0.0082 (5) 0.0072 (5) C8A 0.0363 (8) 0.0454 (9) 0.0216 (6) 0.0092 (7) 0.0016 (5) 0.0049 (6) C9A 0.0285 (7) 0.0476 (9) 0.0272 (7) 0.0011 (6) −0.0052 (5) 0.0006 (6) C10A 0.0230 (6) 0.0349 (7) 0.0278 (7) −0.0039 (5) −0.0013 (5) 0.0038 (5) C11A 0.0233 (6) 0.0355 (7) 0.0299 (7) 0.0006 (5) 0.0046 (5) 0.0021 (6) C12A 0.0289 (7) 0.0428 (9) 0.0411 (8) 0.0104 (6) 0.0041 (6) 0.0008 (7) C13A 0.0413 (9) 0.0308 (8) 0.0556 (11) 0.0127 (7) 0.0012 (8) −0.0021 (7) C14A 0.0381 (8) 0.0240 (7) 0.0532 (10) 0.0004 (6) 0.0038 (7) 0.0014 (7) C15A 0.0257 (6) 0.0228 (6) 0.0269 (6) −0.0019 (5) 0.0010 (5) 0.0024 (5) C16A 0.0245 (6) 0.0240 (6) 0.0266 (6) −0.0042 (5) 0.0020 (5) 0.0036 (5) C17A 0.0336 (8) 0.0289 (7) 0.0467 (9) −0.0109 (6) 0.0054 (6) 0.0025 (6) C18A 0.0284 (7) 0.0449 (9) 0.0438 (9) −0.0143 (7) 0.0054 (6) 0.0082 (7) 
